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Description [Onxcame B3o6pereHMj: 

M ^ C ^ 1 ^ OTBoorrca x pcuoaTHO-iDQn«i?HOBHhiM patera* (PHP), a aramo h caooc6au ooocraHoancawi 
rcpwcTHwaocTa aaxonoaHoro npocTpajHcrea. 

ItoBe erea cnooo6 BoccranoaneHMH repMCTJWHocTH DaxanoHHoro npocrpawrrBa nym* cxmiotw 
■ofiwroiiHorD A aancHHH aayrpa otfc^HOft xonoHHW no oraooicawD x DaKonoeHOwy npocrpaBtrray 
tHanKrarae booixoctb htxm Bspbraaimew aapi^a). npowcxDinrr HWBaHHC (XScaflHoft kotiohhw h 
jm Ba^anaa aaoopa ueaygr kotiohhoA h iicueHTHbtu kbuhcu (I). 

H^crarnm aaanora 3axJix*BuoTCB b tou, to, ao-Btpaux, coaftaaae aaobrrtwiioro A aancBaa Byre* 
HarHcr aaHH g agxccTg; Bbrabisaer paapymeHae xonoBBU hc tcumo b HBTcpoanc. d xotopom a acuitqceoM 
npoCTpaacrae hucctch d^wcst. bo h b HBrepBanax. rite n^ueerra wrr. 5Mx> onacao ^ ixc/iocraoerH 
oOowb^wwiobhm. Bo-BTopw BBptjaaaac aapBjia npoi^oc \anoKompcjnspyeuhtA, to uoxct i 



Hajrfonee 6jib3xbm b »3o6pct cbhm> no Toonrradl cympocTH hbohctch cnxao* ycrpaacKBH aaxoiurnHboc 

1 KQnaHHM a* npgnnu ynpyrax ffc^opMaipot b xaxepaane i 




npoHMOflirr nyrcu rBroaamraecxoro Boa^eBerBBW aa Konaany aa 



Hfwocrartg aoaecTWo coocooa dax/matrca a tfanunott rpyAooooc™ pa*W 3» c*nrr Heo6xninn*ocix 
npBMMonmnaiawTO^ o6opy^oBaB^ xoropoc, sax npaismo, ac orrnwacrcH bhcokoh HaflOKHocrtJO. 

3ana*a aaxaxraacrcH b noBmneaaa 9$$exTBBBocra ptttoaTHo-HaonraraomKbix paler a d cBBmcma 

tpy^osafipax. 

nocxaanomaH sajauia flo craracr cg ret* to a caocooc DoocTaHoancHHH rqaarraqBocra aowioHBoro 
IQrTCM yBtJU14 ' HHg flHauerpa sonoaHbi a BBTcpaane vowum** naaueTp nomxrabi 
- ^ "** e^**** VBOTTOiBajomefleH a o6i>ci<e npa TacpijeHBK HeaspuBHaroft pa3pyina»nicft cuecn 



IHTCJ PJ. xoTopyio oaaatMBajoT a xanoBHy b co^aur moct a BHrcpsane B3Q7ifnnni. lip* arou a xa^ccrBe 
HPC Hcnonbsyjor cuccb loaefcTKoayio lyia ropawx h oypoabtx paoor (CHTB). 

ycncmaocTb pcwc^o-BaojiHi^foBmJx pa6or no accpaaixeHmo HcrrpwcrifHHwrrH ucmchxhoto xoJihiia hc 
n P CEfangaeT S 0 *- a™ o6i«a«cTca tcm, to npaweaH^we BDojwinwHHMe waxcpnaTiM (a ocbobhov 
meweeTHMB paeraop m pacTBopw cmqji) o&iaflajorr o6mpu Hr^otrrarKow - yca^ota»CTbio. 

" j* ** 6 *** aKa p q r * Ta y CK ra nn pttJ rcpMCTHMHOCTt, aaxonoBHoro npocipaBcraa camaercH. 3xo 

^ ^ oo^RcacTOCM tfarpyaoK aa oocanayn xanoHny r qeueBTHuft xakiEBb. Hanpaucp, 

vro npa cbxxcmhb a^aancHBH a CKBajXBae npoTOocrf, cmouusm z^euenBoro sausn 



sonoBHoft yucsboxatrrcB. Doc aan^c ncpJopaiaBi raxxc npHBt^rr x yxynaKmao coctqbbbsi x^ucbtboxx> 
Kontoa. B to me apcM*. 3aMe«»o v to acnocpc«CTBCHHo a BHTcpaanax nep^opanKX cx^imeaicc /KOHTaxT/ 
ncaicBTBoro kbmbh c xonoHBOH ynynnrntrrcn. Ijocnexpnia ^kt o6bHCBBxrr yBenvnafleM cbjim npxzxaTHB 
KonoBBW x iicMCHry b pcsyjii^axe ee flc^opuanHM. nocne onpeccoaa oocajxaoft kohohhu Taxxe, xax 

ZTDaSKJIO. HA OmpTTa gTy<l Itammtrain* vr>Tn.nvi«« ^ - rt * 



. Bft&Bweroi innrincBflE ee K(»raxia c i^cbtou. npa ywu HaB6uibirae Bapytaeawi KamwTa 
orrMcroibi a BBTcpsafiax nnacroa c aucoxoft npoHBiiacMOCTuo x xaacpHau. B nnacrax c noADcmcHHoa 
BOAoft aapymeHBH KoaraxTa nocne onpccooBKB ^amc accro OTMwawTCH a 3ohc BoopHc^raBoro aoHTairra 
/BHK/tl]. 

^chbu pacwraiai nponycxHyio cik«o6bocti» a*h DOflomacaHoft aopw xonMicaaro wxxpcoaaopa uexrny 
o^ZBtoAxc^iDBa^ ^ P ^ 

HI* 



^ = <B*-d*> / — ; Ci> 

T A, 0*7 •10*" *M 



iT^e - D-BByrpeaaHfi iniaMCTp ncMeaxBoro Ram>ua, m; 



0<Sc< W BO ft xoncHBbt. m; p-ncpcimafl A aancBiiH, na; x -Ko^mixcifr i^aajKVRaaxx 
caiipoxBWxcfaiB; H-iyiMaa icixpoaaaopa, u; Q-pacxxw f»n«. i^/cyp Bac^cw o6o3BaBBBBB D-d- 5 - p/H - 
grad r« C a - aaaop Mexwy xqjiohho« b ii^chthmm rauacu, u; grad P ^aixKcm* A aB7ieai«. na/w. 



Tor^a ♦opwyna /!/ 6 W cx hucxb b^: , ^ 

q =: *6<d*6> / # < t> 

KO^xinicHTa riinj>aiOTOTccxHx COBpoTBancHBB Rco6xDipnio BbrascnRTb apaxepaft Pctacraflca 
a, - ^'^""^ TO v " K»«MaTHiiccxaH Baaxocrrb boiim / apH 70°C. v • 0.5» K)" 6 v^/c). 
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* opMy71c: a _ 4^3^ ^wiMca QBcnDeboai 3Ha<KKBWMa: v - 0,5* 10'V/c; d - 0,168 w; 8 - 0.1 mm 
- 10 4 u; grad P • 4» lO 6 na/M. 

Cacrena ypaawoii /2-4/ pcmacroi ueromoM oonfrpa. 

Tanw oopaoou. «iepe3 aaoop 0,1 m npn rpoflirarrc AonncaHR 4 KOla/M k mrrcpaany nep*opaiBm uomrr 
nocTynart, oxono 22 m 3 eoflb* b cyru. 

noBbimeaMc AaanamH a o6cajptaa icanoHue npaaqnar s yiwnraeaao ce nuMcipa. Pacror* dok«3u bwtt h& 
C * Q ™° H >™ 0 DOBbiarrfc Aaan«« a Bonose*, «rro6u ec BBammft PW yc yeenironcK aa 0,i mm d/ih 
ncpcxptrnoi UHxpo3a3opa. 

♦opMyjia atih pwwihiou ncpeMeizQSBfl Hapyraafl ctchkh Tpyflw no sa^ane JIhwc hwcct /5/ 

f „ '.rf-r^r* t |( r f .^ * -KO^nqHCOT nyaccoaa, H . 0.25; B -MOflym. 

fi = — - • -r ♦ - — -r* t * I ca> 

V r i 8 « * « V r i 

yjjpyroc™ am, crann. K - 2.1.K>°MIIa; P, ^Byrpeaaee pmoR, Mna; P 2 -menmcc AUncaR| 
Mlla; ri -HHyipeHBaa pwyc Tpytiu. u: r, -BBenmafl pafftyc TpytSu, u, r,-d/r. 



nycn> P, - Pj^P.^ H7IH Pj-Pj-P.^. 

me P^ • R36urotmoe ^aaneHiie a xonoHse no cpaawnoo c BapyxBboi naaneHaeu. 

Tor*a $opwyna /B/ 6y^rr Bbim^CTb 2 oraona 



6 s — P - p <7> 



<l-|l><r*-r*> npn » - 10 V P, -20 NOla; r, . 0.075 ir. r, - 0.084 u. 



i 

**0,07B *0,0»4 



IV^ -33.7 Mna. 



P acneTM uoKaabtBiuorr. nro ecna wea^y otScaflBnA KanoHwrt* * i^cmcbthmm KanuBa* cyn^Tayrr 3aaop 
acra^ft O J iim, to AocrarrodHo a kohokhc co^axt, flaaneHm: 33.7 Mna h oaaop Sy^cr ncpcxpbrr 3a crorr 
yBfiOT^^BHmiHaro ^raueTpa Konoxnn*. Tasoc Aaaneane a flwc 6om*nee uoxao co^arb nywM 
p a jMtng fflw a Konoaae uoera ro neopuaiaToA paspymavmrA cmcoi /UPC/ a a mcmocr* cams 
■awcTKOooa jpw nopHwx n (Sopoaux potior /CHTB/ [6). 



^^ CCS,nOT l!^!^^ oOpaaow upm paapymean nparooc xpymx uar«p«anoa (csanmic nopc^M). 
^ lwnflg w »e^3o6cTmmjx gqffenBtt. y a urrmwr Kjiaffro, n/w ffoChion npipo^aapo Kawro. 

HPC <nmp aoero opwraarawr co6aft nopoanwjotSpaaabct BcropaxoK m Hcsspbtaoaaacabie uarretnanbf 
f ^^^ 0Xn ^ , ° P can ^ (P H -^« npn CMtmHBMHHB HOfKXXKKa HPC c do^ob o6pa3yrrcH 
- (paocTOH cwcct), Koropaa, 6ynj™ aanvraH a mayp. cnenaBObdl a odbcxTe, DEppiexanBat 



^ TettqflKw apcMc BH cxaaruaaeioi, Teep^eer, OBBOBpoyaeaBO TBunraBBaiKb b oOmic 
yBCOTKHne o^bCMa - cncffcr« r^paTanBg xomztobcbtc^ bmwhuuix b cocras HPC. npeaiyprr k 



a nmypc r^nwrraintoHHoro naB/xan* (6anee 40 Mna). ncfl AcflcTHKM ram>aTaimoHBaro 

flOBTICHHR B TO1C O^bCKTa pa3BBB&H)TCR HanpOTOHHH, ZXpHQOAfUZQte X CTO DASpyXXKHBD f7J. 



npwiaraeMwa cnooXS srxuvnjpm saxonoKBoro npocrpaocrrBa ocyn^xTTBTunor cm^iomKM o6peaau. 

B caaajKHHy cnycxajor aonoHHy HKT c tbkkm pacucroM. i nx>($bl hhxhhB kohci^ RaxpmKriCAr Ha 10*20 MHZxe 
mnxpaana ncp^opaiBBf npo«yKTHBHorQ nnacra. BocrfyayjaioT anpBynRqno r npoMbiBaxrr cxaasHBy aonofl, 
oxnaxACHHofl 0-10°C. 
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3an»p*nor HPC ha a^e c -rcwncparypofl 0-I0°C. 

TIpw cnptrrou »rpytSB0M npocipaacTBe b HKT zamaamm cycmromo HPC a ofrbeue. Hto6xpmoioM nra 

^nOTIHOTtH cXSc^HOa KQJlOHHbl B HHTcpBaJie JO-20 U. " 

npo^aaoHBaOT cycncsajuo HPC flo BupasHRBaiou] cc ypoBHcft d HKT o 3arpy<SHou npocrpaHCToc. 

n^nwflBKuaOT HKT no rnyfeu paamrzoxemn mama nq^pe^roinux otbcbcthh h npa 
gBDQXQipD,iji,- llia npawwBaicyrcKBajnmy, BtJwwBasi pgbrwwHhril o6beu HPC. 

nqwamiaioT HKT Bbnne Bsrepevia ncj^opmmta. rcpMcnoHpywr aaipyOHOc npocipaHCTBo Ha bdcmh 
Heo&awiuoe A^h paomipcHHH h arw^a^HKH HPC. 

. Oc B ai m ajQT CKBagHay. 

np^MynverooM tipeppmriKvoro cnocoCa hbohttch to. tito ncpcspuTHC kbhuhob fljw nocrynjionw Boflw k 
mmpBury nep^opaiDnt npoaoawrr bx s* cuct PBjnpaBjmQocKoro Boo^cdcrfiwi Ha KonoHHy a 3a ott 

OD^aBM^O^CWOfl KQ71QHHC 1«TE » paUUMp MM lgl XCT M&TCpKX&Tia* 8rt>. BO-DXpebCC, CHHUBCT 

™ ™. . _ H na^ep^. ao-BTopbix. yioaunacr BpottSHwe aarpa™ BanpoBe^eBRe PHP. 
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Claims (Oopuyna K3o6peTCBu]: 

1. Cnoco6 BoocTaaoancsMH rcpucrmBOCTB 3aKonoHHoro npocrpancrBa nyrew yBerarusM* jniaueTpa 
xonoHHu b mrrcpsane laansnjtsx, oxinwaioiujiflcfl Tea. vro ppauerp xanoauu yecjiHUHBaioT cqer 
yBCJDnHBa»intflc« b ofoflue npa TBepflomn HempbieqaTofl paspymammpd cubch (HPC), Koropyio 

3aKO«OD3aX>T 0 ROJIOHHy, H COQ^aBT UOCT B HHTCpBajIG H30JIHq SDf . 

2. Cnoco6 no n. 1, armraajonncAcff tcu, *rro d kahoctbc HPC wcnojiboyjcrr cuccb roaocrKODyio jyiH ropHbtx n 
6ypo8btx pafioT (CUTE). 
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Drawing^) (McprexR): 



Ta6il Ht|a 

XapaKTepHCTMica HPC 



I XapaKrepMCTMKa 




1. BoAooueceBoe OTHomeNHe cycneM3MM 

2. PacxoA nopoiuxa, tohh Ha 1 m ofoeMa 

3. PacreiaeMocTb no KOHycy AaHMM, cm 

4. flnoTHocrb cycneH3HM, r/CM 3 

5. 3arycTeeaeM0CTb, npvi Teianeparype 20-25 rpawycoa C, mhh 

6. CqenneHMe ksmhp c TpySotf, Mria 

7. ConpoTManeHHe khmha 4>mibTpauMi» boaw, Mna 6onee 

8. flaa/teHHe now pacuwpeHWM, Mna 


3HaMeHMe 
0,3-0,5 
1.8 
20,0-25,0 
1,8 
120,0 
5,0 
60,0 
flo4S,0 



■ 1* 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. J 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here 
mixtoe° ne miXtUfe mining ^ driUine ° perations is used 38 n °n-explosive breaking 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency— they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [ 1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 8 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v'= 0 5 
-10-V/c). \ , • 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c d = 0 168 
m; 5 = 0.1 mm = 10 A m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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u = 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let Pi = P 2 + P„ cess or P.-P 2 = P„ cess , 

Where P excess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 5 = 10" 4 m; P 2 = 20 MPa; n = 0.075 m;r 2 = 0.084 m 
[see original for formula] Pexcess- 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 1 0 - 20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 



Claims: 
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1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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